Lasting effects of (+-)-3,4-methylenedioxymethamphetamine (MDMA) on central serotonergic neurons in nonhuman primates: neurochemical observations.
The purpose of this study was to assess the duration of (+-)-3,4-methylenedioxymethamphetamine's (MDMA's) effects on serotonin containing neurons in nonhuman primates. Fifteen squirrel monkeys were used: three served as controls, 12 received MDMA s.c. at a dose of 5 mg/kg twice daily for 4 consecutive days. Two weeks, 10 weeks, 8 months and 18 months after drug treatment, groups (n = 3) of MDMA-treated monkeys, along with controls, were examined for regional brain content of serotonin and 5-hydroxyindoleacetic acid, and for the number of [3H] paroxetine-labeled serotonin uptake sites. Two weeks after MDMA treatment, monkeys showed profound reductions in all three serotonergic presynaptic markers. By 10 weeks, there was evidence of partial recovery in some brain regions (e.g., hippocampus, caudate nucleus, frontal cortex). However, by 18 months, it was evident that recovery did not continue, as serotonergic deficits returned to the level of severity observed 2 weeks after MDMA treatment. This was the case in all brain regions examined except the thalamus and hypothalamus. In the thalamus, the level of serotonin increased to 63% of control, whereas that of 5-hydroxyindoleacetic acid recovered completely. In the hypothalamus, concentrations of serotonin and 5-hydroxyindoleacetic acid were 140 and 187% of control, respectively. These results suggest that MDMA produces lasting effects on serotonergic neurons in nonhuman primates, with most brain regions showing evidence of persistent denervation and some showing signs of reinnervation (thalamus) or possibly even hyperinnervation (hypothalamus). The morphological and functional correlates of these enduring neurochemical changes in the MDMA-treated primate remain to be delineated.